Abstract-Teaching large classroom is always a very challenging task for educators. This is due to many difficulties imposed on the teaching-learning process. Digital signal processing (DSP) is now pervasive as it is used in everything from digital photo cameras, MP3 players to automobiles. However many students see DSP as abstract mathematics. This is because of the gap between understanding the mathematical formalism of each concept and being able to make sense of them in practice. Getting students actively participate in learning process and motivating them to fill these gaps is a difficult task [3]. To address this difficulty a "recipe" is suggested i.e. "visualizing" the DSP theory with practical applications like speech processing, image processing and so on will help the students in learning better. Sensory stimulation theory of learning says that majority of knowledge held by adults is through seeing (75%) while hearing is the next (13%) and if multi-senses are stimulated; greater learning because of synergy takes place. This theory encouraged us to develop undergraduate level course activity with the applications of audio processing. In this way students are able to see the results of audio processing in MATLAB plots and analyze the results by varying few design parameters. Thus DSP related theoretical concepts will be studied not just as mathematical abstracts but as a useful tools having sense in real world.
INTRODUCTION
Signal is a source of information in an analog or digital form. Digital Signal Processing techniques improve signal quality by extracting important information and removing unwanted information from the signal. The applications of DSP are widely spread in almost all communication and information sectors such as audio signal processing, video signal processing, image processing and communication devices.DSP finds its applications in many leading technologies such as mobile phones, personal computers, video recorders CD players and so on. Digital signal processing course focuses on mathematical representation of real world signals which may be communication signals or biomedical signals and its processing systems. These representations are supported by general definitions, theorems, proofs, rules, theories and transformations. This course is always been catered as mathematical subject without visualizing the importance of the concepts and there usage in real world applications [1] . The students consider this course to be a difficult course. There are many difficulties involved in teaching learning process when it comes to large class room. These difficulties involve in encouraging the student to attend the course delivery by keeping their interest in the subject and making the students to participate actively in the learning process by motivating them. Information and knowledge is grasped easier if more senses of students are activated during the learning process. The main course modules and pedagogical approach used in delivering the course is explained below a) Background knowledge testing. This module is presented in the form of Self-assessment test; b) Basics of discrete time signals and linear time invariant (LTI) discrete systems; c) Z-transform of discrete signals and discrete system function; d) Pole / zero diagrams in analysis and synthesis of discrete systems; f) Discrete Fourier Transform (DFT) and its applications. This module guides how to correlate DFT samples with theirs frequency, explains why DFT spectrum is symmetric, proves the periodic nature of DFT and discusses the concept of frequency resolution. g) Basics of digital filters. Definition of digital filter, filter specifications. Finite impulse response (FIR) and infinite impulse response (IIR) filters are compared. Windowing method is used to design FIR filter. Pole -zero placement and bilinear transformation methods to design IIR filters are explained. This activity was mainly designed to bridge the gap between understanding the mathematical formalism of each concept and being able to make sense of them in practice.
Fig1. Flow of the activity
The figure1 represents the flow of complete activity focusing on analysis of the signals and its processing by changing design parameters. The basic requirement of the activity was to understand the theoretical concepts of signal processing which is later implemented and visualized using simulation software.
Organization of the paper is as follows, Section 2 deals with the Methodology, Section 3 discusses about implementation details of course project and assessment, Section 4 deals with experimental outcomes and discussion, Section 5 deals with effectiveness of the activity, and Section 6 deals with conclusion.
METHODOLOGY
The details of the course project are presented in this section. Since the subject involves complex mathematical concepts which are difficult for the students to implement in real time. This has been a greatest challenge for the facilitators. This activity has been proposed to go beyond teaching by inculcating analysis concept using mathematical tools, by providing hands on experience to the students on the theoretical concepts and correlating them to solve real world problems. The students have to use the mind maps [11] concept being taught in lower semester as a basic foundation to initiate this activity. At the end of the first phase student is expected to understand the theoretical concepts to be implemented and be aware of simulation software (MATLAB). The second phase focuses on recording of real world signal (own voice) with analysis of different recording parameters like Nyquist criteria, sampling frequency, time period etc. The recorded voice is passed through designed filter for further analysis. The complete activity explained above has been divided into the stages such as,  Group formation: In this the students in a group of four have to record speech signal and distribute different operations among the group. 
IMPLEMENTATION
This section deals with the details of activity execution and assessment methodologies As a facilitator, faculty has to foster the students reasoning from front end explanation through theoretical lectures to the back end through recording of speech and analysis.
3.1 Activity execution involves various stages as mentioned below  Concept analysis through mind mapping and theoretical lectures.  Gaining of practical experience through performing simulation of theoretical concepts on recorded speech signal and analyzing by playing the processed signal.  Analyze the signal with changing parameter of system design and playing back.  Demonstrate effectively the built signal processing system. In addition to this, every team has to prepare videos demonstrating the working model of the system.
Discussion of Case study,
The signal processing technique widely used in real world is filtering. The raw recorded data (signal) is highly contaminated with noise, generated with various source like speaker noise, electrical noise, channel noise, etc. The noise has to be eliminated with proper signal processing algorithms (Filters) as mentioned below, Where x(n) are the real world input samples and bi, aj are the filter system coefficients Low-pass with cut-off frequency Ωc to high-pass cut-off frequency Ωc* : 
Assessment:
The assessing methods of the activity included students individual contribution and in the group.The assessment criteria for evaluating the performance of the students are as shown in Table. 1 
EXPERIMENTAL OUTCOMES AND DISCUSSION
The results and outcomes of the course project is mapped to the learning outcomes a to k of Accreditation Board for Engineering and Technology (ABET) [6] criteria as shown in Table 2 . By the above graph we can infer that by adopting this learning centric method we are able to achieve the outcomes c, d, i, g, k. A number of improvement points have been identified through this measurement [10] . The students ability to solve a real world problem through therotical concepts has been addrtessed and fostered.
EFFECTIVENESS OF THE ACTIVITY
The effectiveness of the activity has been assessed through the student's performance before and after conduction of the activity. Comparison of the semester end results of the academic year 2013-14 to the academic year 2014-15 for DSP course is been done and feedback is collected by the students. With this activity, students were able to have hands on experience to analyze real world signals with the concepts learnt in the class. Feedback Questionnaires for this activity is listed in Table. 3 Question 1 relates to whether the students will use this learning technique in future for interactive learning in other courses and project. In response students suggested that this activity helps them in providing better analysis of different concepts and make them capable of problem solving. Question 2 reflects on why the students are learning the particular concepts, where it is used and how the concept is applied, and in response 90% students agreed that this learning method helped them to apply the concepts studied in solving real time problems. For question 3&4, an achievement of 85% is observed to justify better understanding of the concept and 90% in enhancement in collaborative learning as shown in Figure 8 Fig9: Feedback Summary of activity by students
The effectiveness of the progressive activity has been reflected in the performance of students. The performance of students in the academic year 2013-14 for DSP is compared with the performance of the students in the academic year 2014-15 and is observed that the percentage of the class result is increased as shown in Figure 9 . 
6.CONCLUSION
This paper reflects the student's exposure to the practical learning experience, students learn and interpret the concepts to solve real time problems. As this is a mathemitical oriented subject, students were motivated to learn the course through real world eperience and its analysis. The most prominent positive outcome of the experiment is that over 90% of the students have clearly indicated that this has given them a very good opportunity to evaluate, work on and improve their conceptual learning method. This interactive learning approach adopted has great impact in significantly improving the overall teaching learning process, encouraging the faculty and the students to extend the same to the relevant courses in the curricula program. By this activity we were able to attain the ABET [5] criteria c,d,i, g, k whereas before this subject was only able to attain a.
The overall outcome as seen from the result analysis clearly indicates that the approach adopted has indeed significantly been encouraging in terms of the doing practical hands-on and solve real time problems with the knowledge gained from the activity.
